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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for efficiently refining and recovering 
chlorosilanes from chlorosilane liquids containing aluminum chloride under a safe operation 
condition by reducing the incidence of deposition/plugging troubles in a reboiler in a distillation 
column. 

SOLUTION: The recovery method comprises a distillation step \A/herein the chlorosilane 
liquids containing aluminum chloride are distilled in the distillation column while an aluminum 
chloride concentration is adjusted to <2 wt.%; provided that the temperature of a bottom liquid 
in the column is 50°C, a deposition step wherein the bottom liquid in the distillation step is 
partially taken out from the distillation column and cooled to deposit solid aluminum chloride, a 
separation step wherein the solid aluminum chloride deposited in the deposition step is 
separated and a recycling step wherein the chlorosilane liquid with a reduced aluminum 
chloride concentration, which has been separated in the separation step, is recycled to the 
distillation step. 
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♦NOTICES* 

JPO cuid INFIT are not responsible for any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

The chlorosilicanes refined by distilling the chlorosiHcane liquid containing an aluminum chloride are 
faced collecting as effluent, 

(1) The distillation process which distills chlorosiHcane liquid while adjusting the aluminum chloride 
concentration dissolved in the bottom in a distilling column to the concentration of under the saturation 

solubiHty in the temperature of a bottom, 

(2) The deposit process which a part of bottom of the distilling column of the above-mentioned 
distillation process is extracted [ process ], and this bottom is cooled [ process ], and deposits an 
aluminum chloride solid-state, 

(3) The separation process which separates the aluminum chloride solid-state which deposited at the 
deposit process, 

It reaches. 

(4) The circulation process which circulates through the chlorosiHcane liquid with which the aluminum 
chloride concentration separated from the separation process fell to said distillation process, 

since - the recovery approach of the chlorosilicanes characterized by becoming. 
[Claim 2] 

The recovery approach of the chlorosilicanes according to claim 1 which operate whenever [ stoving 
temperature / of the bottom of a distilling column ] in a distillation process so that it may become 50 
degrees C or more, and operate cooling temperature in a deposit process so that it may become 40 
degrees C or less. 
[Claim 3] 

The recovery approach of the chlorosilicanes according to claim 1 or 2 which make the solid particulate 
of an aluminum chloride exist in the separated chlorosiHcane liquid in a separation process. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the new recovery approach of the chlorosilicanes from the chlorosilicane liquid 
containing an aluminum chloride. In detail, the approach of continuing at a long period of time and 
collecting chlorosilicanes with high recovery is offered from the chlorosilicanes containing an aluminum 
chloride, preventing scalings, such as a distilling-column reboiler. 

[0002] 

[Description of the Prior Art] 

As the manufacture approach of the most typical chlorosilicanes, there is the approach of chlorinating or 
hydrogenation chlorinating metallurgical class silicon. Since impurities, such as about 0.01 - 10% of the 
weight of aluminum, iron, and titanium, usually contain in metallurgical class silicon, in compounding 
chlorosilicanes from metallurgical class silicon, in the generated rough chlorosilicane, impurities, such 
as an aluminum chloride, ferric chloride, and a titanium chloride, contain. 
[0003] 

Since chlorosiHcanes are used as a raw material for manufacture of the semi-conductor class high purity 
silicon or photovoltaics class silicon, the rough chlorosilicanes containing an impurity are refined and 
used. 
[0004] 

Generally, since these metal chlorides have the boiling point higher than useful chlorosilicanes, such as 
trichlorosilane (henceforth TCS), and a silicon tetrachloride (henceforth STC), the approach of carrying 
out evaporation recovery of the chlorosilicanes using a distilling column has been enforced from the 
former. 
[0005] 

As a typical conventional technique of an approach to separate the impurity which makes chlorosilicanes 
and an aluminum chloride representation, the bottom of a distilling column was extracted continuously 
or intermittently, and there was a method of preventing concentration of an aluminum chloride or other 
impurities (patent reference 1 reference), the reason for preventing concentration of an impurity here - 
especially the aluminum chloride in an impurity - the heating front face of a reboiler etc. a solid- 
state -- depositing - not only reducing efficiency of heat transfer — just - being alike — it is for resulting 
in a state of obstruction and checking continuous running. However, this approach was not economical 
in order to discard a lot of usefril chlorosilicanes together with an impurity. 
[0006] 

As shown in drawing 2 on the other hand, as an approach of collecting chlorosilicanes to the exterior of 
the bottom section 13 of a distilling column 1 1 Install a reboiler 12 in this bottom section and stable 
ranking and hierarchy, and it connects by two liquid interconnecting catwalks 10 and 14. And a settling 
chamber 1 5 is further ****(ed) in the lower part from the path 10 under a liquid interconnecting catwalk 
with a reboiler at the distilling-column pars basilaris ossis occipitalis, and the approach of accumulating 
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the aluminum chloride 16 which deposited in this settling chamber is proposed (patent reference 2 

reference). 

[0007] 

As shown in drawing 2 -. the description of the patent reference 2 is to have ****(ed) [ having arranged 
the heating surface and the up liquid interconnecting catwalk 9 of a reboiler 2 below the oil level of the 
distilling-column bottom section 3, and ] the settling chamber 8 of chlorination aluminum in the lower 
location further from the lower liquid interconnecting catwalk 10. 
[0008] 

In the above-mentioned approach, if chlorosilicane liquid A is heated with a reboiler 12, the 
chlorosilicane liquid in this reboiler will be low-consistency-ized by cubical expansion, and will go up, 
and the heated chlorosilicane liquid will flow into the distilling-column bottom section 13 through the 
up liquid interconnecting catwalk 14. This flow is made into driving force, from the lower liquid 
interconnecting catwalk 10, chlorosilicanes flow and the convection current is promoted between the 
distilling-column bottom section 13 and a reboiler 12. And extreme concentration of the aluminum 
chloride concentration in a reboiler 1 2 is controlled by that convection current, and the aluminum 
chloride of the solid-state which deposited exceeding supersaturation stability concentration is 
automatically eliminated by self-weight from this convection current at a settling chamber 15. The 
discharge chlorosilicane liquid D with which purification chlorosilicane effluent B contains a solid-state 
aluminum chloride from the distilling-column overhead is extracted from the pars basilaris ossis 
occipitalis of a settling chamber 15. 
[0009] ' 

Although this approach was skillful and continuous running of abbreviation half a year was possible, 
when the condition of the supersaturation of an aluminum chloride existed in the heated chlorosilicanes, 
it was not able to be said as sufficient approach to continue preventing the scaling of a reboiler over the 
long period of time for one year after the cause of generating of a scale existing. 
[0010] 

Furthermore, the fluid containing hydrogen, a chlorosilicane steam, an aluminum chloride steam, and 
silicon fines is contacted into the chlorosilicane liquid in a settler container as an approach thought 
completely differs from the approach mentioned above, under an about 1 80-degree C elevated 
temperature and the environment of the high pressure of 3MPaG extent, and the approach of make 
silicon fines and an aluminum chloride sludge sediment together, and separate in this chlorosilicane 
liquid, is proposed (nonpatent literature 1). 
[0011] 

However, since the problem like equipment of breakage of the equipment ingredient by the elevated 

temperature, high pressure, and corrosive environment and damage on the bulb which extracts a slurry 

quantitatively from a hyperbaric atmosphere often generated this approach, the decline in an operating 

ratio was a problem. 

[Patent reference 1] JP,62-277193,A 

[Patent reference 2] JP,56-136601,A 

[Nonpatent literature 4] DOE/JPL contract 954334-10, "LOW-COST SOLAR ARRAY 
PROJECT;FEASIBILITY OF THE SILANE PROCESS FOR PRODUCING SEMICONDUCTOR- 
GRADE SILICON", FINAL REPORT (Phases I and II), Filmed inl980 
[0012] 

[Problem(s) to be Solved by the Invention] 

Therefore, the purpose of this invention is to propose the approach of reducing deposit / lock out trouble 
of the aluminum chloride in the reboiler in a distilling column, and being under a safe operating 
condition and carrying out purification recovery of the chlorosilicanes efficiently with simple equipment 
and little energy from the chlorosilicane liquid containing an aluminum chloride. 
[0013] 

[Means for Solving the Problem] 

As a result of inquiring wholeheartedly that this invention person should solve the above-mentioned 
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technical problem, the approach by heating concentration, and especially the factor that checks operation 
prolonged by the approach of said patent reference 2 The fused salt-ized aluminum concentration in the 
chlorosilicanes which convected and circulate through the inside of the reboiler of the patent reference 2 
The supersaturation in front of a deposit is reached and it turned out that it is because the deposit 
deposition of an aluminum chloride may begin to the heating surface of a reboiler ignited by the air 
bubbles of chlorosilicane generated when the convection current gives many weak parts and much 
heating energy too much within a reboiler. 
[0014] 

this invention person established the assumption that the concentration of the aluminum chloride which 
is essentially dissolving into the chlorosilicanes supplied in a reboiler had to be maintained under at a 
certain fixed concentration, in order to have continued at the long period of time of one year and to have 
prevented the scaling and lock out of a reboiler. As a resuU of continuing examination here based on the 
phenomenon of the above-mentioned precedence example, it hit on an idea to the approach of using the 
temperature dependence of the solubility of the aluminum chloride in chlorosilicane liquid. 
[0015] 

Although the result of having measured the solubility of the aluminum chloride in chlorosilicane liquid 
per 10 degrees C was shown in drawing 3 , it became clear further above 50 degrees C that it was 0.1 % 
of the weight 0.5% of the weight at 40 degrees C 2% of the weight at the time of 30 degrees C or less. 
[0016] 

If an above-mentioned assumption and the solubility curve of drawing 3 are taken into consideration, 
when distilling chlorosilicanes above 50 degrees C, the saturation solubility of an aluminum chloride is 
about 2 % of the weight. That is, operation which maintains the fused salt-ized aluminum concentration 
of the bottom section to less than about 2% of the weight was carried out, discarding the useful 
chlorosilicanes of the bottom section suitably first of all, since it predicted that it was stabilized for a 
long period of time, and a distilling column could be operated, without generating the lock out trouble of 
a reboiler when maintaining the fused salt-ized aluminum concentration of a bottom to less than 2% of 
the weight. Consequently, for one year, it was stabilized, the distilling column could be operated by 
continuation, and the above-mentioned assumption was able to be proved. 
[0017] 

In order to collect useful chlorosilicanes, examination was continued further. According to drawing 3 , it 
became clear that the saturation solubility of fused salt-ized aluminum could be reduced even to 0.1% of 
the weight only by cooling at 30 degrees C or less. That is, if the bottom which contained about 2% of 
the weight of ftised salt-ized aluminum above 50 degrees C is cooled at 30 degrees C, 95% of fused salt- 
ized aluminum can be deposited as a solid-state, and it can be made to change to the gestalt which can 
carry out separation removal easily. 
[0018] 

What is necessary is to deposit the aluminum chloride of the amount which ****ed in the amount of 
aluminum chlorides which flows in a system, and just to dissociate by rough chlorosilicanes, in order to 
continue maintaining the fused salt-ized aluminum concentration in a distilling-column bottom below to 
saturation solubility. Namely, what is necessary is to extract a part of mere bottom, to carry out 
separation processing, and just to recycle it in a distilling column, if this approach by which high 
aluminum chloride removal effectiveness is acquired by easy actuation is used, since the aluminum 
chloride which should be cooled and deposited and should be removed is very little. 
[0019] 

And compared with the deposit by said heating concentration, a desiccation part could not generate the 
deposit by cooling easily to a device table side, since the aluminum chloride individual of the shape of a 
generated particle is excellent also in sedimentation nature and redispersible, the deposition of a scale 
and the effectiveness which cannot happen very easily check a certain thing, and it came to complete 
this invention for it. 
[0020] 

That is, this invention faces [ collecting as effluent ] the chlorosilicanes refined by distilling the 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 7/19/07 



JP',2005-029428,A [DETAILED DESCRIPTION] 



Page 4 of 10 



chlorosilicane liquid containing an aluminum chloride, 

(1) The distillation process which distills chlorosilicane liquid while adjusting the aluminum chloride 
concentration dissolved in the bottom in the distilling column to the concentration of under the 
saturation solubility in the temperature of a bottom, 

(2) The deposit process which a part of bottom of the distilling column of the above-mentioned 
distillation process is extracted [ process ], and this bottom is cooled [ process ], and deposits an 
aluminum chloride solid-state, 

(3) The separation process which separates the aluminum chloride solid-state which deposited at the 
deposit process, 

It reaches. 

(4) The circulation process which circulates through the chlorosilicane liquid with which the aluminum 
chloride concentration separated from the separation process fell to said distillation process, 

since ~ it is the recovery approach of the chlorosilicanes characterized by becoming. 
[0021] 

According to the further examination of this invention person, the solubility of drawin g 3 is one 
direction-solubility which unlike the relation between the dissolution and the deposit by the salt and 
solvent which are generally known well is materialized only when temperature tends toward low 
temperature from an elevated temperature. That is, the aluminum chloride of the solid-state which once 
deposited by cooling is not substantially remelted, even if it heats chlorosilicane liquid and carries out a 
temperature up to 50 degrees C or more. 
[0022] 

Therefore, even when the aluminum chloride concentration dissolved in said chlorosilicane liquid is 
low, the aluminum chloride of the soHd-state which carried out [ above-mentioned ] the deposit can be 
existed. It is desirable to separate imperfectly the aluminum chloride which deposited in the cooling 
process, and to make the solid particulate of the separated chlorosilicane liquid Nakashio-ized aluminum 
exist using this phenomenon. That is, this solid particulate exists to a cooling process through a 
distillation process with a solid-state, acts as seed crystal in a cooling process, and becomes possible 
[ depositing an aluminum chloride efficiently ]. 
[0023] 

[Embodiment of the Invention] 

As for the chlorosilicane liquid containing an aluminum chloride, in this invention, what condenses the 
chlorosilicane mixed gas which metallurgical class silicon, chlorine, a hydrogen chloride or hydrogen, a 
silicon tetrachloride, etc. of about 90 - 99% of purity containing aluminum, iron, titanium, etc, were 
made to react at 300-600 degrees C, and generated them, and is obtained is typical. 
[0024] 

Although the class and generation rate of chlorosilicanes which generate the above-mentioned 
chlorosilicane composition reaction by the reaction raw material or the reaction condition differ from 
each other, they are the chloro mono silanes which make representation TCS (SiHCB), STC (SiC14), 
dichlorosilane (SiH2C12), etc. In addition to these, the chlorosilicanes of a polymer are sometimes 
contained [ dimer chlorosilicanes, such as a PENTA chloro disilane (Si2HC15) and a hexa chloro 
disilane (Si2C16), and ] ftirther. 
[0025] 

Moreover, at the chlorosilicane composition reaction which uses metallurgical class silicon as a raw 
material, a part of impurity contained in metallurgical class silicon is also chlorinated, and impurity 
elements, such as an aluminum chloride, ferric chloride, a titanium chloride, and a calcium chloride, are 
also contained in rough chlorosilicanes. 
[0026] 

Since it is industrially common that a fluid bed reaction is used as for the above-mentioned synthetic 
reaction, the fines of metallurgical class silicon are also accompanied to this reaction exhaust gas in 
many cases. 
[0027] 
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Therefore, the chlorosiHcane liquid containing the aluminum chloride in this invention can also be made 
into the mode containing some or all of silicon fines with which it goes together, moreover ~ or the 
process which installs a filter before condensation actuation and removes silicon fines can be inserted, 
and it can also consider as the mode which does not contain silicon fines. 
[0028] 

Hereafter, this invention is explained based on the typical operation gestalt Fig. shown in drawing 1 . 
[0029] 

The distillation processes (1 ) which distill and refine chlorosiHcane liquid are high-boiling point 
impurities, such as an aluminum chloride, and a process which separates the chlorosilicanes which 
should be collected and refined substantially. 
[0030] 

The well-known distilling column like the distilling column 1 which has a reboiler 2 can be used for a 
distillation process (1). That is, what is usually used can use a distilling-column tray without a limit. For 
example, the restoration type filled up with the stacked packing object, the dumped packing object, etc., 
a bubble cap type, a perforated plate ceremony, etc. are held. 
[0031] 

Although the chlorosiHcane liquid A containing the aluminum chloride supplied to a distillation process 

( 1 ) can be supplied to any part of a distilling column, in order to prevent the dirt of a tray, it is more 
desirable to supply the bottom section of a distilling column directly. 

The method which makes the perimeter of a distilling-column bottom a jacket type, and heats it directly 
is sufficient as the reboiler 2 which impresses the energy with which chlorosilicanes evaporate, and the 
method which installs a heat exchanger in the exterior of a distilling-column bottom is sufficient as it. 
Moreover, the method which installs a heat exchanger in the interior of the distilling-column bottom 3 is 
also employable. 
[0032] 

Although shell and a tube method are suitably adopted as a heat exchanger in order to earn heat transfer 

area generally, a coil type, an electrical heater, etc. are employable. 

[0033] 

Since it will become the cause of a scaling if chlorosiHcane liquid piles up in the heat exchanger which 
impresses the energy of distillation and an aluminum chloride is' condensed by altitude, it is desirable to 
consider as the structure where liquid cannot pile up easily. The approach of using the convection 
current by heating as a method with which liquid cannot pile up easily may be used, and the approach of 
pouring liquid compulsorily using a pump etc. can also be adopted suitably. 
[0034] 

Since the boiling point difference of the impurity which should carry out separation removal with the 
chlorosilicanes which should be collected and refined is quite large, distillation does not need to perform 
advanced rectification especially. That is, 0.1 to about one is [ that what is necessary is just the range 
which can maintain distillation actuation ] sufficient also as a reflux ratio. 
[0035] 

It is good to operate most preferably 50 degrees C or more of 70-1 50 degrees C of temperature of a 
bottom at 80-120 degrees C with a distillation process (1). Thus, by making temperature of a bottom into 
50 degrees C or more, the solubility of the aluminum chloride in chlorosiHcane liquid can be made high 
with about 2 % of the weight, the management range of the fused salt-ized aluminum concentration in 
this bottom can be made large, and it can have allowance in operation. 
[0036] 

In addition, since the amount of the solid-state aluminum chloride which deposits at a deposit process 

(2) can make removal effectiveness of an aluminum chloride high while the one where the fused salt- 
ized aluminum concentration in a bottom is possible higher makes the processing circulating load of this 
invention little, since it is based on the difference of the fused salt-ized aluminum concentration in a 
bottom, and the saturation dissolution concentration after cooling, it is desirable. 

[0037] 
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On the other hand, in order to prevent the aluminum chloride deposit and lock out to a reboiler 2 and to 
attain stable prolonged operation, the aluminum chloride concentration dissolved into the bottom needs 
to adjust to under the saturation solubility in the temperature of the bottom. For example, when the 
temperature of a bottom is 50 degrees C or more, it is desirable to maintain the fused salt-ized aluminum 
concentration in a bottom in 0.8 - 1 .5% of the weight of the range preferably 0.5 to 1 .8% of the weight. 
[0038] 

The measuring method of the fused salt-ized aluminum concentration in the chlorosilicane liquid with 
which a solid-state aluminum chloride exists, and solid-state aluminum chloride concentration can be 
enforced simple by the approach of illustrating below etc. First, the chlorosilicane liquid in a bottom is 
sampled without changing the temperature, and weight is measured. Filtration separation of precipitate 
and the supernatant is carried out without changing temperature succeedingly. It is made to dry at the 
temperature of 50 degrees C or less in an inert gas ambient atmosphere, and the gravimetry of the 
precipitate is carried out, and it computes solid-state aluminum chloride concentration from relation with 
the original chlorosilicane liquid sampling weight. 
[0039] 

On the other hand, a supernatant measures the part or all, they is made it to carry out evaporation to 
dryness at the temperature of 50 degrees C or less in an inert gas ambient atmosphere, and it performs 
the gravimetry of the residue. Fused salt-ized aluminum concentration is computed from the relation of 
this residue weight, supernatant output, solid-state aluminum chloride concentration, and the original 
amount of chlorosilicane liquid samplings, that the most uses a fluorescent X-ray method in order to 
check this although any residue is an aluminum chloride **** - or residue - dissolving - ICP 
(inductively coupled plasma) - the elementary composition of residue is checked using law and 
concentration is amended suitably. 
[0040] 

In this invention, some liquid of a distillation process (1) is extracted and it is sent by the deposit process 
(2) which it cools [ process ] and deposits a part of fused salt-ized aluminum. 
[0041] • 

The liquid-sending approach from a distillation process (1) to a deposit process (2) can be especially 
used without a limit, if it is the approach that liquid can be moved. That is, each approach of using the 
self- weight of liquid, the differential pressure between processes, or a pump can adopt suitably. 
[0042] 

At a deposit process (2), it is required to cool a liquid. In order for the deposit rate of an aluminum 
chloride solid-state to fully reduce the concentration of a melt with slight speed at this time, as for the 
temperature of chlorosilicane liquid, it is desirable to adopt temperature sufficiently lower than the 
temperature of said bottom. When the temperature of a bottom is 50 degrees C or more, specifically, it is 
preferably good to cool [ 40 degrees C or less / -50-30-degree C ] to -20-20 degrees C more preferably. 
[0043] 

It is simplest to use the well-known Hquid cooling equipment 4 which circulates a refrigerant for the 
interior or the exterior of the container used for this process as an approach of cooling chlorosilicane 
liquid in a deposit process (2), and it is desirable. Although an aluminum chloride may deposit on the 
cooled wall surface slightly, a scaling may be carried out to it at this time and the heat exchange capacity 
for cooling may decline gradually, it is very easy to remove this scale. Therefore, even when a scale 
arises by forming the means which scratches a scale in the wall surface cooled, it can remove easily. As 
an approach of scratching the above-mentioned scale, there are an approach of rotating a paddle, a 
helical ribbon, etc. with a motor, a method of circulating a sponge ball etc. together with chlorosilicane 
liquid, etc., and all can be adopted suitably. 
[0044] 

In this invention, in order to discharge some aluminum chloride solid-states [ at least ] which deposited 
at the above-mentioned deposit process out of a system, the separation process (3) which separates the 
aluminum chloride of chlorosilicane liquid and a solid-state is required. 
[0045] 
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Since sedimentation nature is very good, as shown in drawing, as for the depositing aluminum chloride 
solid-state 7, it is simple in equipment to use a settling tank 5, and it is the most desirable mode. . 
[0046] 

As dissociating another mode of an approach, a filtration method with a filter, a centrifugal separation 
machine method, etc. can adopt an aluminum chloride solid-state suitably with chlorosilicane liquid. 

[0047] 

Chlorosilicane liquid and the separated aluminum chloride solid-state are discharged from a separation 
process (3) as discharge chlorosilicane liquid D by the sedimentation method, filtration, or the centrifuge 
method in the state of the slurry regime containing some chlorosilicane liquid, or a sludge. The recovery 
of useful chlorosilicanes can be raised, so that there are few amounts of the chlorosilicanes discharged 
together at this time. Moreover, purification chlorosilicane effluent B is taken out fi-om the distilling- 
column overhead. 
[0048] 

As the point which should be mentioned especially here was explained in the solubiUty of drawing 3 , a 
solid aluminum chloride is hardly remelting, even if it heats. And since redispersible is very good, if 
liquid is not delayed, causing the blockaded trouble which carries out deposition to a reboiler etc. will 
not almost have what fused salt-ized aluminum deposited and was solidified in the shape of a particle. 
[0049] 

Therefore, in said separation process (3) of this invention, a distillation process can be circulated 
through a circulation line 6 in the condition of having made it existing in the chlorosilicane liquid with 
which the part was separated, without carrying out separation removal of the whole quantity of the solid- 
state aluminum chloride which deposited. In this case, the concentration of the aluminum chloride which 
dissolved by remelting of the aluminum chloride of this solid-state does not rise substantially. 
[0050] 

And in the continuing deposit process, the aluminum chloride of the above-mentioned solid-state can act 
effectively as seed crystal at the time of an aluminum chloride deposit, and can speed up the deposit rate, 
as a result processing speed. 
[0051] 

If a suitable mode is illustrated when carrying out the above-mentioned mode, in separation by filtration, 
the mode which extracts liquid in the condition that sedimentation is not completed completely will be 
mentioned in the sedimentation by the mode to which the opening of a filtration side is extended and 
passage of a detailed aluminum chloride particle is urged, and the settling tank 5 as shown in drawing 1 . 

[0052] 

As mentioned above, when making the solid particulate of an aluminum chloride exist in the 
chlorosilicane liquid through which it circulates to a distillation process, it is desirable [ the 
concentration ] to adjust to about 0.1 - 10% of the weight in order to prevent the trouble of devices, such 
as a pump by the solid particulate. Moreover, the magnitude of the above-mentioned solid particulate 
has desirable about 0.1-10 micrometers. 
[0053] 

Moreover, in a deposit process, the mode which carries out recycling of a part of slurry separated at the 
separation process (3) or sludge to a deposit process (2) as other approaches in which the solid 
particulate of an aluminum chloride is made to exist as seed crystal is also suitably employable. 
[0054] 

Moreover, in this invention, said deposit process (2) and separation process (3) can also use equipment 
equipped with the function to carry this out to coincidence within the same container. As the above- 
mentioned equipment, a crystal OSURO mold crystallizer, a DTB mold crystallizer, DP mold 
crystallizer, etc. can be mentioned, for example. 

[0055] 

In this invention, an aluminum chloride the chlorosilicanes in which the part was divided into as a solid- 
state and fused salt-ized aluminum concentration decreased according to a separation process (3) Since 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 7/1 9/07 



JP;2005-029428,A [DETAILED DESCRIPTION] 



Page 8 of 10 



recycling is finally carried out to a distillation process (1) by the circulation process (4), The aluminum 
chloride concentration dissolved in the chlorosilicanes which result in the reboiler of a distillation 
process (1) can also be maintained to low concentration, the trouble of the lock out by deposit of an 
aluminum chloride can be prevented, and long-term continuous running for one year can be attained. 
[0056] 

[Effect of the Invention] 

As understood from the above explanation, according to this invention, it is possible to reduce the lock 

out trouble of a distilling-cblumn reboiler, and to carry out purification recovery of the chlorosilicanes 

efficiently with little energy from the chlorosilicane liquid containing an aluminum chloride, and it is a 

industrial very useful approach. 

[0057] 

[Example] 

Although the example for explaining this invention to a detail is given and explained hereafter, this 
invention is not limited to these examples. 
[0058] 
Example 1 

Condensate 10,700 kg/H of the chlorosilicane composition reactor containing 84 % of the weight of 
STCs, about 16 % of the weight of ICSes, and about 0.01 % of the weight of fused sah-ized aluminum 
was distilled by supplying a distilling column in order to remove a heavy-metal component. The 
distilling-column bottom in a distillation process (1) was adjusted at about 80 degrees C. 
[0059] 

this distilling-column bottom to a bottom ~ the rate of 80 kg/H - extracting ~ a deposit process (2) - it 
was large and cooled to 20 degrees C using the heat exchanger with a wing. The filter facility which 
contains the bag filter made from Teflon (trademark) of 1 micrometer of openings in a separation 
process (3) was passed, and the chlorosilicane liquid which was cooled by 20 degrees C and deposited 
the solid-state carried out filtration separation of the depositing aluminum chloride solid-state. 
[0060] 

In addition, this filter facility was made into two sequences, and when filtration differential pressure 
went up, after it changed passage to another sequence, the back wash of it was carried out with filtrate. 
Thus, while filtering the sludge continuously, from the lower part of a filter facility, on the average, the 
filter back wash liquid containing an aluminum chloride solid-state was extracted at the rate of about 12 
kg/H, and carried out neutralization abandonment. Filtrate was returned to the distilling-column bottom 
by average about 68 kg/H in the circulation process (4). . 

[0061] - . 

When this actuation was continued for about 500 hours, the fused salt-ized aluminum concentration in a 
distilling-column bottom was [ the aluminum chloride concentration in a concentrate of the fused salt- 
ized aluminum concentration in distilling-column return liquid ] about 21 % of the weight about 0.1% of 
the weight about 1 ,5% of the weight. Furthermore, finally, actuation was continued, and it was stabilized 
for 8000 hours, and after carrying out consecutive operation, halt actuation was performed intentionally. 
The chlorosilicanes discarded in these 8000 hours were about 96t. 
[0062] 
Example 2 

In the same distillation actuation as an example 1, it changed to the bag filter in a separation process (3), 
and the sedimentation container with a capacity of 1501. was used. While making the depositing 
aluminum chloride solid-state sediment within this sedimentation container, from the lower part of this 
sedimentation container, at the rate of 6 kg/H, the concentrate to which the aluminum chloride solid- 
state sedimented was extracted continuously, and carried out neutralization abandonment. The 
supernatant of a separation process (3) was returned to the distilling-column bottom by about 74 kg/H in 
the circulation process (4). 
[0063] 

When this actuation was continued for about 500 hours, for the fiised salt-ized aluminum concentration 
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in a distilling-column bottom, the fused salt-ized aluminum concentration in distilling-column return . 
liquid was [ the aluminum chloride concentration in a concentrate of the solid-state aluminum chloride 
concentration in distilling-column return liquid ] about 21 % of the weight about 0.5% of the weight 
about 0. 1 % of the weight about 1 .5% of the weight. 
[0064] 

Furthermore, finally, actuation was continued, and it was stabilized for 8000 hours, and after carrying 
out consecutive operation, halt actuation was performed intentionally. The chlorosilicanes discarded in 
these 8000 hours were about 40t. 

[0065] 

Since the existing aluminum chloride solid-state became seed crystal and generated the solid particulate 
of right sedimentation nature when the solid-state aluminum chloride which was not separated at a 
separation process (3) circulated at a deposit process (2) via a distillation process (1), what might 
separate the aluminum chloride efficiently with the easy sedimentation container is conjectured. 
[0066] 

The example 1 of a comparison 

In the same distillation actuation as an example 1 , direct neutralization abandonment of the draw liquid 
fi-om a distilling-column bottom was carried out by 80 kg/H, without passing through a deposit process 
(2), a separation process (3), and a circulation process (4). When actuation of this ** was continued for 
about 500 hours, the fused salt-ized aluminum concentration in a distilling-column bottom was about 1.5 
% of the weight. Furthermore, finally, actuation was continued, and it was stabilized for 8000 hours, and 
after carrying out consecutive operation, halt actuation was performed intentionally. The chlorosilicanes 
discarded in these 8000 hours were about 630t. 
[0067] 

The example 2 of a comparison 

In the same distillation actuation as an example 1, the amount of draws fi-om a distilling-column bottom 
was reduced to 50 kg/H, and processing liquid was returned to the distilling-column bottom via the 
deposit process (2) as an example 1 that others are the same, the separation process (3), and the 
circulation process (4). When this actuation was continued for about 500 hours, the fiised salt-ized 
aluminum concentration in a distilling-column bottom was [ the aluminum chloride concentration in a 
concentrate of the aluminum chloride concentration in distilling-column return liquid ] about 20 % of 
the weight about 0.1% of the weight about 2.5% of the weight. When actuation was furthermore 
continued, the distilling-column reboiler blockaded about 5000 hours after, and it became difficult to 
continue distillation actuation. In order to open wide and wash a distilling-column facility, the shutdown 
was carried out for about 0.5 months. 
[Brief Description of the Drawings] 

[Drawing 1 ] Process drawing showing the location mode of the approach of this invention 

[Drawin g 2 ] Process drawing showing the conventional approach 

[Drawing 3] The graph which shows the relation between chlorosilicane station temperature and fiised 
salt-ized aluminum concentration 
[Description of Notations] 

1 Distilling Column 

2 Reboiler 

3 Distilling-Column Bottom Section 

4 Liquid Cooling Equipment 

5 Settling Tank 

6 Circulation Line 

7 Aluminum Chloride Solid-state 

8 Settling Chamber 

9 Liquid Interconnecting Catwalk 

1 0 Liquid Interconnecting Catwalk 
A Chlorosilicane liquid 
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B Purification chlorosilicane effluent 
C Circulation chlorosilicane liquid 
D Discharge chlorosilicane liquid 



[Translation done.] 
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♦NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use o£ this trauislation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the^drawings, any words are not translated. 



DRAWINGS 



[Drawing 1 ] 
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[Drawing 2 ] 
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[Drawing 3 ] 
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[Translation done.] 
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